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RECOGNIZING DEVICE 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
surely detect right and left 
corresponding pictures by a 
stereoscopic camera even when 
pitching is generated on a vehicle 
body only by retrieving a narrow 
band area along an epipolar line. 

SOLUTION: In the case of 
calculating the pitch angle 
θap of a vehicle body M by 
a pitch angle computing element 
97, a synthetic value of an 
inclination value θh 
obtained from the low pass 
components Hr\ Hf of a pitch 
direction inclination value 
detected by vehicle heigth 
sensors 91, 92 and the high pass 
component θp' of a pitch 
value found out from a pitch rate 
detected by a pitch rate sensor 
93 is calculated as the pitch angle 
θap 

(θap=θh+θp') of 
the vehicle body M and a 
correspondence processing 
means moves a small area for the 
correspondence of two pictures in 
the vertical direction of the 
pictures only by a distance 
corresponding to the calculated 
pitch angle θap. Even when 
a road surface is rugged or 
pitching is generated on the 
vehicle body M in accordance 
with number of persons getting on 
the vehicle or the like the 
corresponding object can surely 
be detected between plural 
pictures because the object 
exists in the vicinity of the 
epipolar line. 
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/^V ^(DX\ -rf5Lttdx7!i5dx = l ^m^iC^M 

h b*d x *Sd X = 1 «rSJ|iro1^^mJ^3 2 Xffi^ffi 

ScgH^W-gLTfEm-S (SU^. ^x-yT'S 1 5) „ 
[0 0 7 1] IhH^JcLT. -re>L»dx;6Sdx = l 2 8 

ll^fax*5X=0<oj!^^3 l^co^^T^o— ifeSH^rti- 

[0 0 7 21 :^7--yZfS 1 3<o;HJ^;55#^-C'foSi: 
xffi)^<ax*sx=o<oj!^^3 l^co^^ 

Hm i ni:^(7)ifi<f<0(g^jj^i6, IEigLT*J< (;^v^5' 
T'S 1 7) , 

[00 7 31 5^(C/^S<Of. Il|7«07o— ^-V 

- {cififE^L/^l^;^^. :^m^ I Rtf«D^#f4gX*J 
X=l~76 7 (*fcJi640-n) ST?, ±i2E<Z);=^7" 
S/T'S 1 1~S 1 7^^i9igU #'ig^4HXJCio»t5 

Roj^ffl^3 1 (cStjttt^-rs&Si^ I L<75l^ 
[0 0 7 41 Blsii, Eieoibftlft^^lil, mKoyu— 

(0 0 7 51 ES-t". vM^;gfej^6 

3 1 t-imi^i nc*)-rs«i^®i^3 2<om^ i^(r> 

[00761 r (^Xdr^ VjM^:fe^!tgI5 6 1 T-^^tt/c 
ffi^ (X, Y) ^CS'^I/^T, ilI^;^^y4R, 4 L;ei^tj 

6 4 {C J; 1? tLSo 
[0 0 7 71 iH^y^yTKW^^^6 4T\ 

iii^;^*y4R, 4hc^^$h5o 

[0 0 7 81 S^;^*y4R, 4 L;!)^bf^5^tt!$t^fcili 

sT-tf^^n. ffiM?aatiS^sffiM^^y e 

7{cfietS$ix6„ *7t, -f bL»d x{c*f/S;L-ClBM?l^ 
lE^^f-iS^R -r/j^i^^-i!i:SH<oa/J^fitHm i n 

-i5'(g;45t-i?fi^*y 6 8lCfEtt$ix5„ 

[0 0 7 91 isfejc, iggji, me, (a7^#BSL,-cift,w 



(7) !|#^^9-2 2 3 2 2 7 
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[00801 ^(^tiBSSI^gP 6 5 S:$:6<)(C(i, ^ l 
~M4«)tll©7'D5.^'8 1. 8 2, 8 3, 8 4^Wr 

[0 08 11 S/Sc^^^fb<Ofc4?)fc, S-r, ^<^Zfy^ 
>C^5*St/*QSSr^L/j:l>T\ *«s6<Jlc:ii, F I FO;X 

^y6 5 \t^^^\^f£\^h(n>h\^x. mi^M^o-y^ 

8 1 C0;^T% m 6 , la 7 ^#BS LTiftB^ Lfc— S:SH^ 

y<? ^>sb^tctb<DW}m^-^\>^xmm-r^o tLx. jm(dx 

ms 1 <ti^s^i^3 2) <D:k^^tLx(-i. m:)j\^(Dm 
mm.nA'^n= 7 ■^9mmm&. wm[5)(Dmm^mr^m= 

■titztbic^ n = 4. m= 5 t LTtftW-rSo 
[0 0 8 21 HlOJi, Z(DXo^j:ntm<DhtX(D. :t 

r do0ijsr^LT:v>s, mm^s Kommtfi^^m 

"f—^Wcit., mX6 4 0 = 5X6 4 0@T?*>S'b<75i-f- 
[0 0 8 31 mi Itix l^^l-, 3it°7K— 7— ^•Y^'E 

p±icm^im^^j:tEmm'-i' 1 1 d(O0ij^^L-cv^ 

So mmmm3 2(Ditmt^j:^i^m7'-'^m-i^ mx 

768 = 5X76 SMT-foSfcroir-rSo 
[0 0 8 41 ia9lC*5l^-C, mHiM'^V 4RA^hiQ=f-8 
5^iiC-Cj!^^^3 1 <r>:km^'f~-S' I r dTbMW^G 

SS8^8 e^iiCTlt^^^a 2co:feil)^7'-i5' I 1 d;4S 
jitiL^e 5 aroj^A;^)iS-7-»cg^$nSo 

JO [0 0 8 51 *-r. -«l6««Ct8,W-rSt, 5 a 

mim'^m^imm^e 5 bx-^^nso AP^t^e 5 c 

[0 0 8 61 F I F07<^y 6 5 etCfi, Wj^<DmM 

:J>*l^v>-CfeftiJ (mJffilD IC4 (=n) ?i|5><o8fc^i^<o;fe 

40 lb. wCD||)^C0ff^flUci5V>T, FIFOp<*y65e 
fi, ftin (Aj'jW O^^-y 6 5 e l~ftfg (ai;'3ffi!j) 
0;^^y 6 5 e 4*T'<^4SfcSo 

[0 0 8 71 Mtmimm-r^t. i^s(Dmw- am 

mm T'Ap»^6 5 c<ottS;'3Mc(i, i?iJitTi<^fe 

^(omm'f—'}'(DmDmim 1 a 1 - a 1 1 it^mu 

:i<0® I Al-a 1 I ;6S73'^6 5d(C{^$n 

So 

[0 0 8 81 2'^B(Dmw- (im2ns) X'im2ns 

50 ^6 5d{C(!a#$n-CV^Sx— ^ I Al-a 1 I 



(8) 



i|#ga^9-2 2 3 2 2 7 
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fP, i-^J:t>-h. |A2-a2| + |Al-al| A^Jim 

[0 0 8 91 u^*5o-c, smarojiiicm-ii, xfe© 

(12) ^zjrrT 1 ^ij a iOfe&<Dii]*7^- ^ oymiDim 

£(D= lAl-al | + |A2-a 
+ I A4-a 4 I + I A5- 

tK ftlJJO^^ «; 6 5 e 1 7 .y^6 5 

[00 9 11 -OiplcLT, -ffjLftd x(7>fe;!>5d X 
= 0 X'(n»VW^ 3 1, 3 2 FBlT-t^±-C<^ 1 IhI a (DV(%t^ 
rni-th^n (4 = n) 5tf (5=m) g OJUgEiSil-Tft 
07y^6 5d»Cl^$n5x-:?fKi:F I FO>*y 
H 0 = S®+ E®+ 2@+ 2® 

isfcjc, 5 ?ij 5 s (oji5SiiiiT^<^ia 1 2 \z.n^<tym: 

Hi 3{C;Trr„ El 3*^P>5>5&»SJ:9f-, ■ThX.m.A x 
(O^ids d X = 0 <o#^ro<^|^^ 3 2 tc:*N-5— ifeSH 

0 ;i5t±S;'3iS^^ 9 0 {c:^^„ 

[0 0 9 4] ^<D^^ im^& 5 f <Dm;'3{H!nc{i, 5 
H 1 = Z®+ Z(3)+ Z®+ £® 

r r-c\ ll^<^ 15X15 (7>/J^®J^tr7K¥;^l^^-x= 0 

~6 3 9*-r-;^U -rP>L»d x^d x= 1 2 8^-t- 

jgc3 1 (ofcoB^ I L±-T? 1 uim^^^jc-r lb v,fzmm.-n<D 

X640X12 8=1, 22 8, 8 0 O^iZ-t^Ztt)^ 30 

[0 0 9 6] tU ±0iJOj;9(-?il^U.e<-C, 15X 

1 5<7)/J^^^^^^-l^wro/J^m^l^«-#^Sr«^ 

X;ei5X=0~6 3 94T\ "f ^jUftd x^l 2 S^-C'ff 
a[-r-5r,J:(ci--5<t, Sl^lEl^Hl 5X1 5X6 4 0X 
1 2 8=18. 432, OOOlHlir/jJ'3, i^feSCatf^Bl 
(D;6^;i»5^6^fi?ll^6 5 b W 1 lH]<0?||^B#ra^ 10 0 
n s Lfc^^T't, *^.?II^B#rBl^5 1 8 4 3 m s 75^ 

12 3mst?fot), i^l/1 5Jc{gitt-^>ri:A5r-# 

So 

[0 0 9 7] Ld^U :iC0^^1tNrBll 2 3ms(i, N 
T S C;^(07 A i^— H-C-*>5 3 3 m s J; ») :'c# v 
o-C, AU— hSJc, Svi^xtLli, IKESJC 

-i5c^H^f+^-r6:^{C(i. ^,Sli[B#fBT 1 2 3m s ^ 

[0 0 9 8] -tClT*. Z<^|l!S<^JI^IiT'J4, |119JC7i^L 
J; ^ (C, ^1 gl^y n > 8 1 i l^-fif^ro^ 2 ~^ 50 
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E®, 2®. • Z 6 4 1 ir-f So ) TJ^^fDStgge 5 c 

<om:'3Wt«i^. rc^fpZCDli. 7 5/5^6 5 dlc:{*i^$ 

4xSo rox— ^SOrti, FIFO;?<^y65e 

<^fttD<^;^ ^ y 6 5 e 1 lc:»iirt$nSo 
[0090] 
2 I + I A3-a 3 I 
a 5 I • • (1 2) 

6 5 e(cffefrt$tLS7'-^'fS<t^ >'^6 5h<w^$ix 

■ST^-^ft^^Ell 2Jc:1I^tOT^o 
[0 0 9 2] mi 2IC*5l/'>-C. -rejLSd x<Dffi^Sd x 

= 0<O»^|CjoJt52fc<O (13) ^Cl^ftlafCl**^ 

ixS-i!i:SH0;is*D^6 5 ^<DWim\cWc\:^^^^M. 

(00931 

••• (1 3) 

d X (^ifcis d X = 1 (Dm^cDmmm^ 3 2 fcs?i-rsz*:o 

(14) ^{ZJrrr-mtH 1 imX\,^ Z. t twT^^S, 
[0 0 9 51 

- (1 4) 

4i^mzfoy^ 8 2. 8 3, 8 4 ^iStt, «S;^|S]<Oill^ 
^iPJiS<OF I FO^^y 6 5 i ^ayiltC^LTV^ 

So 

(0 0 9 91 rco^, ffi^oytfefC, miO, Ell 

{^^&UiBJi-tL{i, ftl;]ic, ^ 1 <t ^ 2 (Dmmy^ y^8 

1, 8 2Srflte£-fSF I FO^^y 6 5 e^iiCT, ^ 
3?||^::^a >^'8 3Sr^grrSF I F07<*y 6 5 i(C 

1 B (75®*7='-<5' a 1 ~ a 5 * T'^^-TSo L/c 
tJSoT. Z<^fei||B#-^,T% %2^W:fu 8 2^«fife 
i-SF I FO;<^-y 6 5 i {C{i25lJS<7>pi^X— :?b 1 
-bSTSSteiH^iV mi?ll^>^D 5'^8 l^«fife^SF 

I Fo/^y 6 5 \ \z\i.zm^(rm^~^ c i—c 5 

[0 10 01 ZktC, j!fc(^4>?l|B»iii*x— ^'d l~d 5 
^^lSl^^ns'^'8 \<DY I FO;^*y 6 5 i Jc:|l|i2)i: 

^7^— ^Al~A5i&l?iJB<^iii^X— ^a l~a 5 



-e(d5& 1 ^1 B (ZJOi^x— ^'Al~A5<kfe2?ilB 

x-^ b 1 ~ b 5 icm&i-^±M(Dmmt)mt>ti. m 2 
mwy^ y'^82 T-fd3& 1 m a (Dwrnf—'^ a 1 — a 5 

i:;fe3?iJB»®^-^'c l~c 5{c|§igi-S±aiOSI 
WH'^ntJix. m 1 •> 8 1 T-fi^r 1 ?'J B <^iij* 

X— ^Al~A5i:fe4?l)@(Dili^— ^'d i~d 5Jc: 
[0 10 1] ilk^^X. :&25i|B«)Bi^x— ^'B 1~B5 

(rm^icmmL.xiik<DtE5mB(rmm7^-^ e i~e 5 
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^mii^wyoy^ 8 i<DF I FO;'*!; e 5 i izmik 
mf-ffB i'^B5t&2ma<Dm^—^h i~b s 

c 1 ~ c 5 {zm&-ti>'^w-*^^i^'. ^ 2 mn-y^ y ^ 

8 2-ri\i^2j«i^<DmWf—9B l~B5i:fe4yiJg«5 

BJ*x-^ d 1 ~ d 5 \zm^-t^W^ti^^n. ^ 1 SI 
icy D s/ 8 1 T-fi;& 2 m e OiS^-^ B 1 ~ B 5 i: 
fe5?l]S<^iij^x-i5'e l~e 5 {d^-rSiJigOgl^ 

[0 10 21 r<Oj;5(-LT. gJctC. ^3?i]@(Oili*T' 
— C 1 ~C 5 cD^icpffl LT?):ofe 6 n @ oiii^x 

-^^ f 1 ~ f 5 ^miFmm \^x^-^^ ^ o 

m4fm-:^o y^S4X'tX ■re>Lfl:dx;5Sd x = 0, 

dx = 4. tcov^Tco— gc^H^rftaiT'^. 1^ 

tc, ^3Sl^ya-;/i5'8 3T'fi. -ffj Lftd xy45 d x = 

1. dx = 5, {CoV''-C<^ifegFHtrW-»-C-#, ^ 

2g5»ya.>:;^8 2T-{i, -r^Lad x;45d x = 2, d 

x = 6. »coV>T(7>— iS:^H$rfi-^T'#. lllSI^ 

s/iJ' 8 IT'Ji. -fb Lid x;}5d x = 3, dx = 
7 , {COI >T<^— ifc^HSrlHl^Ctf^-l-S r t T'# 

[0 10 3] :L<DXoi^. y<^^y-(:y:)f^:^mM(D4 
W-^a y^ S4f\»(D¥ I FO^^y 6 5 i <*^^-C'fo 

10 10 4] rcT?^, [il90ijO43tfe^iJ(cj:5»jmc:J: 

6 4 0M.(OWimm^^^ <0 . I LcT^m? 6 8 Hi 

iU^^B^^J 7 6 8X24 OH^T-fe-Sr i: ^^x.^t. 
ilHSi^iO 1/16 (c/^ 
[0105] 1^(0^}^ 7 1 R. 1 LOiT*"!^ 

t£^^hn^hf\^i>o 3<0^. EI^{iL/^V^;JS, 0ij 

|2|9(7)^t)^:;^a^fi6 0pfiSiSr4afe?i](cL. ®ft 

(Dm:>jf^(Dfim^ 4 mtHc-r^ ^ticx'o. it768® 

Q=m i n {Hm i n-2/Hm i 
Z<D (15) ^(i. t— ^ftHm i nliZ-Mir^. 
t2o|^cD— ifcSHm i n-2, Hm i n+20:^#$ro# 

[0 115] ^LT. ro«^<Orlg$Q7550f^(^EifilTH 
a±0(fiT-fe5;6-i:*^/{>- (Q^TH) ^*lJ^L (;^f"s/ 

H'—^mHm i n-CfcO, "T^Lftd xm i n<Ol^^ 



(9) 4^^^9-2 2 3 2 2 7 

16 

■S^BifS^l Al. — M^T'(640-n) X4 

[0 10 6] mi9m<D^mM.w^6 5 (Tmmi^x'o. 1 

;*:03it';}^— 7— >EFJiJwioi-t-5;&iH^l R4'<0 
6 4 0m<DW4m3l(Diixi'ix\cM\^X. ThLMd 
xjJSd x = 0~l 2 7<?5lt^^3 2^CO^^TWl 2 8 

tBK^^y 6 7tc^$ixS„ 

y<? [0 10 7] *fc. im(Dmw0i3 1, -r^ct>*>. 

^gXtC*J-rS 1 2 8i@(D^^^^3 20 9*>, —16: 
ffi1^ttS«356 6T'1^mU MtilL^ct-j^fa (g/hfi) H 

(0 1 0 8] ^#{aexii*ibb»dx^TK^^i:b 

T-ifeSH;)5|Eti$nTl'^5tBMy'*y 6 7 i:. -^rcDa 

(jl^^y 6 8;iif4gSl^igg7tcg§gg$ttTVN5„ 

[0 10 91 f4fi?IISt^g7li. -i^Ht-eOfc-iJ' 
filHm i ni:=5r#BSL. Hi 4»C^H'7d— ^-v— 
»^V>-C. ^!^S<^)3i!);7C^FBlT'<^4SP^.*A?> 

■So 

[O 1 1 01 l^;^iBX;JS0f3£O'^i^ST-feSX=X 
P coJ^®*K 3 1 (cov ^T<0^4E P (DWm^^li^o^ ^X^ 

[0 111] a-r. mM(D^miLmxp<D}mm3 nz 

30 01>-C£0— i6:SH(Z>t'— ^fltHm i nir, -tOOi: #<0-f 
PjUidx CicDTibbad x$r-f PjLid xm i n i: 

2 1) . 

[0 1 1 21 JiJcfC, r(7>fPjb*d xm i nOifif^fe 
;&^2(i(0-itSH. T^Lid xr^-ffjL 

id xm i n J:"? So^'iCV^-fnSd xm i n-2ioJ;l>* 
3o#v^■f^^ad xm i n+2CD#{4Blc:i3»tS— ife^H 
m i n-2. Hm i n+2S:©i9iAtf (;^X2'7°S 2 2) . 
[0 113] JSktC. ZJjCO (15) ^»CS^I/^T^<D?^$ 
(f-^'}3l$i;'bV^9o ) QSr*fc6 (^7^2/rS2 
3) „ 

(0 1141 

n, Hm i n+2/'Hm i n} ••• (1 5) 

^32 immommm.x p nmm^ 3 1 \z.m:^^m 

[0 116] — ;^T-y:rs 2 4<oiS**55^-C'fe 

5#^(C(±. t°— ^'fiHmi nX'h<0. -fht-Ad xm 

i n (D^mmm s 2 tw\-&<r>mmm. x p (omm^ 3 1 
50 + 1 roi^mis 3 1 jc^H-^^tft^-r s^^^®^s!6 3 2 
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(0 1171 Z<o|li£<oJF^ffi|c:*jv>T, — mSHOfc — 

X (^v-yyS22) . ^(7y^(7)m^Q^VrWL i^T 
yyS2 3) , ^(D'S(DT^^QA'^mM<DmmTHU±<D 
m^\Z.<r>fy. — ffe^HOfcf— i ntmhi^^-T 
P>LSd xm i n(D^^mZ 2tiK ^^aSXp<75/?. 

$t#(D?SA*7t(iiiifill R. I L(oa^f*wiii^ig 
m^-mX'^^m^\^. -ifegH<Of-^fitHm i n 
-f fjLftd xm i nO<^0ffil^3 2*5, 

d s = d xm i n 

- { (Hm i n-l-Hm i 

Hm i n-l=Hm i n+lt^#^, 

d s = dxmi n 

Hm i n-l>Hm i nHOy^^. 

ds=dxmin 

+ { (Hm i n+1— Hm i 

~(D (16) ^~ (18) ^wm^^m^^x-m(D\i°- 

10 12 1] i^m. ^x-yT's 2 scDwm^immTm 
[0 12 21 :L(Dx.o\^\.xM^hfhfz.mmm.yivt 

R±(0>F^iW*^iii^S RwiSHd R ir&iii^ i L±w*f 

[0 12 3] L;O^L, 7n V h;^^;^-^;^?^ 7 

1 R. 1 L(^M4^U>Xl 1 R, 1 1 LC03t¥4#t±(C± 
oT. fc&Ojii^IR, I LtCti. 0iJ;tJi, t'V-i^ i/-^ 

n^fc J; SS^^^iiE^nofc^d R i:^d L i: SrJR 
(^xy7°S 2 6), 
[0 12 4] ^ZT\ 3i^lbS;^4iiE^^Tofc:^d R 
i:^dLSrffli)Mfii:LT. ±xE<o (4) ^~ (6) ^ 

BIZ d *>ibofe;&o{iMi-7i^75--5-rngggiD r t -nxm 

BID L <t <D 3 i!*;7cf4gtW^Sr5j^»^5 ^ t f)^X^ i> i^v- 
•y7'S2 7) „ 

[0 12 51 ;^X3'7'S2 8T'»±, 7—7-1' V 
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(0 1181 -r^it>-h. -fbLffld xm i nOfa^cOiS 
-i5:SH<iOt-^(i:Hm i nld*JfflL/.ei/^:i i: i L/c<, 

. /^is. M^coKffiTHji. ^(Dmm<Dmmci6\^^x\^^ 

TH=1. 2i:LfCo 

[0 1191 >^x.y7°S2 4(D*lM345#^T-foSi: 
-fbLSd x<7)^cofiI (Krot-i^^iagirV^p) d 

s ^m^^irrm^mm^i:. *) (^^^ tx^s 2 

10 5) , lai 5Ic:tH-±^{-> ft/J>{a:BlM#^ 

(d xm i n, Hm i n) i: L. ^WflfJ^CC^iglS^S: 
■^tl-^ix (d X m i n-1, Hm i n-1) ^ (d x m i n 
+1. Hmi n+1) t-r^t^. mm<n-^Hmi n- 
U Hmi nH<Diz^^i:tmLX. ■etL^tUSfeO (1 
6) ^~ (18) ^T-TiH-fiSlcti^i-So 

(0 12 01 Hm i n-KHm i n+lO*^, 



n+1) / (2 • (Hmi n-Hmi n+1))} 

••• (1 6) 

••• (1 7) 



n-1) / (2 • (Hm i n-Hm i n-1))} 

••• (1 8) 

E p±<Di^xcowms.mxx(D^.m^3 1 izMit--r^m 
mmm3 2^(Dm(o^°-i^{mA s^^if)^^m-*mT 

JO ^Ti^i^^A^^m&l-Xf^^^Ti-^o 

[01261 iiLmmw^m. i -ef^iS^ttfc, rtic, 3 ?^ 

Tcfiat^T-fc-SSgBlZ d ir-fixggBlDR ir-rtigggiD 

L t «^ 7 ;^ ^ y ^-^^^n, *t^i^flcs {;iov ^T<D^|J 

??pf-<t LTCO, l/^t:>t^ST'f7^-C (ID: Identificati 
on) m-^\-1h^X. tt5;'3iiS^l 0 1 triiCT. 

[0 1 2 7 1 ilss • imm^^m^\-t. iittl^->;^ 

WmXFt<n->jm imkW- 7-249747-^) 

(0 1 2 81 m\ 6{1. *:ii^i:WBi^{c*ji>T. Ell 

1^ Lfc^^^i^g 9 <7)i¥^/<C^^7i^ LTV 
[0 12 91 Z(D^^^§gg9(i. ^tr 

S:«s<^# J; 9 , 86g|l^tt5®1^5|B^, J; •? ^ 



(11) 
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(0 13 0] ^mM(Dm^(0^<:y''<—(r>T^i^m^^^ 

t'i/^^U — 3 t 3—1/— h-fe>'1^9 4 tif)^. 

0h = arctan[ {(Hf 



20 



^-ir^'ihgi. 9 2(OttJ;'3T'fo5i^$H f . Hr{i. 

?g^9 7tC^O(SlgaiilRg5)'T'feS^$Hf' tH 

Hf . Hr' *^ib*«)6tv5t°s'^;^l^<^#fis 0 
h' ii-^o 

[0 1 3 3 1 — f s/^i^ h-fei^-y-g 3<D^ti{B^ 

:»-r -5 ^ T* t' 2/ ^ij^<7m.^ ^^>^ ^^t *ST'# 5o 

[0 13 4] L;O^U f s/^u- h-1r>'1^9 3(C{i. ii 

e a p = 0 h' +0 p' 
a— ^^^:7^'/Ui?9 5, 9 6 .kW^^;^^^' 
/u^' 9 9 i:(73B#^^[e]-co{i(cUTi3< r t-C. 

lo 1 3 8] ■r'ie*3*>. mi 7{c^J;^{c. 

•y-9 1. 9 2<Di±J;'3?rS{C#ibtt2)fflt 0 h' (4. n — 
x-;^ 7 ^' /U^ 9 5 . 9 6 ^If A LTV ^^(7?T'B#fBlro^Si© 
i: t ttCfflt 0 a° JCa-^t, fs/^^U- h-fe>-t^9 3 

f-S^<fRt0p' ^^^^<;^:7^>'U^9 9SrJfAL 

/.eS, Lfc;65oT. Z-tl^^mi-tim^ e a p (0 a p 
= 0h' +0p' ) ^Bm^^fdl^.^^A'hy^y'-yyW 

(0 13 9] /^io. ^f^^tltz\::°-y^^f^(Dm^ 0 a p 
ft^*:i^ir>1^9 2(7>{4g^ffi^''m^,<!: LT8S 
ffil 0 2 7!>>f>B#ti-;^|p)(c:(e^^S*'|p)^jE:fe^lfi]i: LTV 

(0140] (20) ^T'fS# 0 a p Sr**:>fc:^»C 

0 a p = 0 h' +0 p' -Ky 



v>So rixb-fe^'1^-9 i~9 4J4. JiftiW^ib^fc 

(01311 nm^-^>^9 1 i:m^mm-t>->)-9 2 
t<DmiLtx(Drmm («$) ^4L<^:$i^Tv^s„ m#<^ 

/^t^KEi 0 2A»p>oStiSl5*i^-fei/-t^9 i*Jj;0«^^fR<: 
ftir >-f- 9 2 -C-ai)^$tL5^^ ^-tn^'^H f o , H r 
o i: L. fc^>4^fll(c*i{tSSgffi 1 0 2 7i^h(Dm^=ktiX 

« 0h(4, (1 9) ^•■^;tP>nSo 
[0 13 2] 

-H f o) - (H r -H r o) } /L] 

•• (1 9) 

[0 13 5] -^r^T-, fP# 0 p^/M'^<>^7^-yU^9 9 
Sriiig$-ti:-r-?:<Oii5t^iiigj?!c^T'fo5{a^ 0 p' SrSI» 
Sg9 7fc«|&1-5«t9tc:-r5o ^M'^<^7w/u^'9 9Sr 
20 ^^^^^:^tX\ #JhL-Cl/^Si:<i# 0 p' liOfittc 

[0 13 6] ^:lX\ 7T-J4. »*6<){C{4. e 

•;/^:^|6]<0{®t 0 a p «t0h' t«#0p' t5r 
-g-J^gbfc (2 0) ^-e^rt^*«?)2,J;9{CLTV^S„ 

[0 13 7] 

••• (20) 

(0 14 1] |l|7i^L/.ev^3$4o^— h-fe>'1^ 

0 a p^*^s:)5J;9{-LXt)J;v^;^»^ a— i^— hin— 
yu#{4Jt0i]M0^Jcfe'9, Lfc;65oT. 3— u— h/i^^n 
-/u»^t6^-r^ :i i: d^^tgi: ''j: . ^Smi UT. 3 - 

40 [ 0 1 4 2 1 0i)x.li. 3 — 1/— Y1i^h i:°'y=f-:ffl^(Of^^ 
Xi6<ZtX\ 3-l/-h-fe>'i^9 4tCj;?)^l±S^tl/c 
T% t° y 0 a p C7)|ijE»**is!> ^Zti'X^ 
[0 14 3] -ez-C, ^^[§§9 7 XIX WmA(n\fy^ 

:ff\^<Dfm (i^'y^^) 0 a p<^ (2 1) ^cx<onm 

(0 14 4] 

• • (2 1) 



(12) 



i|#^^9-2 2 32 2 7 



21 

to 1 4 5] ^ft^^y 1 o<dp^{x m:^is^m 

10 14 61 ;^=^-\'>'ffi^±^g6 IT-li. a 
fe^BJ^I L. I R (me #88.) (7)*r 

it^^m^mi^ h''>mm 32, 3i^is»^-rs 

^O^t«cmi^3 3(7)lS:^^T{B!JtcTtfSo Lfc;&5oT. 

m^m^ 3 2.31 i:mi-r^m<D^imi^ 3 3 (omm 

S= (N v/0 v) X s i n 
= (Nv/e v) X e a p 

fiis. m 1 tcTi^ J; 9 icm^ftm^mm. s x-t^^ ^ 

^ y 1 0 <Drt^$rIS^BJ5 :i ;i5T*t 5 J: 9 (-It^ LT 
v^.5<o{i. g5ti^S2pmiict (2 1) ^ic£^^^-c1i 

[0 1 5 01 rtD^B^{i±iB(75|ISS(7)ff0ffi(C|5Sib 
[0 15 11 

■ stitch' 'y=f-l^- hA^h^lsbfziz'^y^mtDmmBim.-^ 
^>i/;45|g^£Lfc'9. «Si;55{^4bfct). IiShKcJ; 19*: 

xDi&^icmE-t^ ztf)^h. mm<y:>mimx'Mitmi^ 

[0 15 21 *fci, ^cOjgB^lCintt*. ii^Mr#<Oi9 

ic:>3^v'^mr)'0^mi:mmi^mmi-i>^tf£<. mm. 

«WS±-C-m®llc^^tH--5 J: 9 LTV ^^(DX\ ^ 

mxh^o 

[El 2 1 :^r- v^^i-ti /■ y co{g^oitf4®<^lfe?^{c^$ ti 
SiaBS#4millT'fo5o 

[031 H:ftSa*7)J!^T«Sr**SI^<Z)|ftP^lce*$ 



22 



[0 14 71 f£i6^ a p, ■r/^fc>*>f .y5^^| 0 a 

p.!:^=4^tS3 3 (^f7}f-7-7'r^EP) t<om:^ 
\^x:^^\^^m^^jimm.G i ictSijrtLTfcXo 

[0 14 81 «?ij;tli. {g# 0 a p, ;^ y 1<D 

10 \p\<D'^^mz.m^^^tsm^ms^ 3 3 /J^a-s j: 9 

Id. i^(0 (2 2) ^{cS^^T. iii^llfSil:*«?>n(iJ: 
<'\ 
[0 14 91 

0 a p 

••• (22) 

ix^wmwmxh^o 

[041 i^tis>mz.i}>t^^&^mm:.x<D^M<Dmm\c 
^ix^fymi-tmx^^o 

20 [III51 llli«sj<^^a(0^f*i6<]>'j:llbfmWi-»$ti-57 
[061 fc&O/J^«B^<0St^£:*{Lawtt^o|ftB^^ce^$i^ 
[12171 lgl60iJ(^|ftPJtC^$nS7C3-^-v-hT-*> 

[0 8 1 m:'-v^^mmmfmim:^K^m<nmm: 
[ia 9 1 im!m^<mwimm:7f'rrm^zf^ yi^m 

t:m^{z.mi-mmxhi. 

[0121 09W. f^imwyo -y^ff^Wimmicm 

^n^ytiy^mx'h^o 

[0131 og^j^-, ^imw-y'^-yt^'Dmimmim 

[0141 f4gJ^3jlg©lMmi^{cW^ixS7a-^ 

•ir— KT'fc'So 

[El 1 5 1 w^^mw<Dsm{cm^tii>mmxhio 

[0161 ^^S^S<^l^^/j:«^^tJ^T'*> 

[0171 ii°y^n<o^fmmim^ti^i^x'$>^o 

l -:^7-U7i-:fj^y 1 R, 1 L- -fx 

2R, 2L - CCU 4R. 4 LHli® 

p<*y 

5R. 5L -^iiHiK 6 - ^fji&iaa^a 

50 7 -iiLmmwmm. 8-\ 



(13) 



23 



9- 

13R, 1 3L-CCD-r;'— vHrV-y- 

31. 3 2- -^bm& ('>^>^h''>mm 

3 



1 0 -g^^* 



24 



9 1.9 a -^sib-fevf- 

9 4 - a — I- — 
9 7 

0 a p- lSM (fs/^:ft) 



!RFga5P9-2 2 3 2 2 7 

9 3- -t'>^U— 
95. 96 • o — 



[laii 



Icr 



1IR 13R -WR 
A, 




12R 



2R 



ecu 



3R 



A/D 



5R 

s 



IF 



la 



m 



ecu 



nl 13L 1*"- 



[[12] 



FIG.2 



H 



[Ell 5] 
F1G.15 

(dxmin.Hmin) 
(dxmin-i.Hmin-0 




A/D 




(dxmln^i.Hmino) 
(ds.Hs) 



dx 



FIG.1 

















KB 



101 



— r 



4L 



7 

KB ° 



[IDS] 



FIG.3 




— V 



1 1 



RP= RP(Zd.DR) 
stRP(Zd.DL) 



Zd 



13L 13R 



FIG.5 

( START ) 



SI 



S2 



S3 



S4 



S5 



(14) - 2 2 3 2 2 7 




me] 
FIG.6 



dx= 0.1.2.3-128 



33 



EP 



X=0.1.2.3 639 



31 



31' 



II117] 



FIG.7 
(start) 



%a>/MAft3i«R*iajr S11 



0— dx 




S12 



YES 



S14 



S15 ( END ) 



dx+1*-cta 



S16 



imi 2] 

FIG.12 91 




65e< 



65c 



■65d 




^90 



65h 



(15) 



it$^jp9-2 2 3 2 2 7 



[HIS] 



FI6.8 







-> 


+ + > 







4R 



4L 

— U 



85 



69 



.64 



V 

85 



[mo] 



67 




65d 



65e 







— ^ 














"^68 





X © 










65e4-v 


2® 



FIG. 9 

8^ 



Xp^6 5o " 



"6 5o mIR 

I ABS K-esb 



55c 
5d 



65e 
65f 



"^^^65g 
[2vF}^65h 




66g 

£®^S®*S@*S© ^ I 



HO 
90 



65h 



Ell 0] 



31: Xsl 



\ 



31:)(=0 



FIG. 10 



ltd 



31:Xr639 



A1 


B2 


CI 


D1 


El 


Fl 


G1 


HI 


11 


J1 


Kl 


LI 
















A2 


B2 


C2 


02 


E2 


F2 


62 


HZ 


12 


J2 


K2 


L2 
















A3 


B3 


C3 


03 


E3 


F3 


G3 


H3 


13 


J3 


K3 


L3 
















A4 


B4 


C4 


04 


E4 


F4 


G4 


H4 


14 


J4 


K4 


L4 
















A5 


BS 


C5 


OS 


E5 


F5 


GS 


H5 


15 


J5 


KS 


K5 

















6A0 



(16) 



!|$^5p9-2 2 3 2 2 7 



32:d»=1 
' 32. dx=0 ^ 



[nil 1] 
FIG.11 



lid 



a1 


b1 


Cl 


d1 


el 


fl 


gi 


hi 


i1 


j1 


kl 


n 
























zZ 


bZ 


c2 


d2 


e2 


fZ 


92 


h2 


iZ 


j2 


kZ 


12 
























a3 


b3 


c3 


d3 


e3 


f3 


93 


h3 


iS 


j3 


k3 


13 
























84 


b4 


c4 


d4 


e4 


f4 


94 


h4 


14 


j4 


k4 


14 
























aS 


bS 


c5 


d5 


e5 


f5 


g5 


hS 


iS 


JS 


k5 


15 

























32:dx=:T28 



768 



114] 



FIG.14 



HniIn0)IKUi2» 



S21 



S22 




C END ) 



II 61 




Hr 



LT 



Hr' 



Hf 



JJll 



103^ 



OOP 



[Ell 71 
FIG.17 




(17) - 2 2 3 2 2 7 

(51) Int. CI. 6 SSgiJIE^ rrrtHam^ FI 

G0 8G 1/16 G0 8G 1/16 A 

H0 4N 7/18 H0 4N 7/18 J 



